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The typical algal bloom species along the coastal waters of the 
China Sea——the study of the nutrient physiology of 
Prorocentrum donghaiense Lu 
Abstract 
Prorocentrum donghaiense Lu is a key harmful algal bloom species along 
the coastal waters of the China Sea. In this thesis, we studied the nutrient 
physiology of P. donghaiense Lu with emphasis on nitrogenous nutrition, the 
main results as following: 
1. P. donghaiense Lu was able to use inorganic (nitrate, nitrite and 
ammonium) and organic (urea) nitrogen as the sole nitrogen source for 
growth and reproduction, the utilizing efficiency was ammonium>nitrite> 
nitrate>urea, which related to their different uptake and assimilation 
pathways in cells; 
2. Nitrate reductase and urease played important roles in uptake and 
assimilation of nitrate and urea of P. donghaiense Lu, the former could 
reduct nitrate to nitrite while the later could reduct urea to ammonium and 
CO2. Their activities were related to the concentrations of nitrate and urea 
and increased with the increasing of nitrate and urea concentrations; 
3. The results from long-term batch cultures indicated that P. donghaiense 
Lu possessed strong ability to survive in low nutrient environment and 
response to nutrient-supplement: cells grown in nutrient-replete conditions 















while cells could use stored nutrients in cells for ’second’ growth during 
low nutrient period (days 10-25). Under nutrients-deplete conditions (days 
30-55), some ‘sub-nutrient’ cells were formed, these cells could uptake 
nitrogen and phosphate from environment for sustenence of cells, but cell 
growth stopped and cell morphology also varied greatly. When nutrients 
were supplemented, these cells could recover their activities rapidly, 
uptaking and assimilating nutrients for cell growth;  
4. P. donghaiense Lu was able to biosynthesize and accumulate proteins 
under low nutrient conditions, which indicated that some special proteins 
might be synthesized and play important roles in the adaption to low 
nutrients; 
5. Thalassiosira weissflogii showed high requirements to nitrate and 
phosphate compared to P. donghaiense Lu, among of them, phosphate 
might easily become a limitation for cell growth, while the requirement of 
P. donghaiense to phosphate is lower and nitrogen might easily become a 
limitation for cell growth in low phosphate concentration region; 
6. Nitrate reductase activity of P. donghaiense Lu showed circadian variation 
and affected by light and dark cycle distinctly: the activity was higher in 
light period and lower in dark period. The circadian variation of nitrate 
reductase activity of T. weissflogii was not obvious and showed higher 
activity in dark period; 
7. The nutrient uptake rates of T. weissflogii were higher than that of P. 
donghaiense Lu at the early growth phase, and the nitrate reductase 
avtivity was also higher than that of P. donghaiense Lu, which suggests 















Moreover, the chla content of T. weissflogiiwas was higher than that of P. 
donghaiense Lu, indicating the cells of T. weissflogii required more 
nitrients for cell growth and maintaining normal physiology in regard to 
biosynthesis.  
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